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(54) Silanyl-triazlnes as light screening compositions 

(57) The present invention concerns new s-triazines of the formula I 
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wherein 

W 1 , W 2 and W 3 each independently signifies Cj-Cso alkyi or a group SpSil; 
X 1 . X 2 and X 3 each independently signifies O or NH; 



Sp 
Sit 



signifies a spacer group; 

signifies a silane, an oligosiloxane or a polysiloxane moiety; with the proviso that at least one of 
W 1 ,^ and W 3 signifies SpSil. 
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Description 

[0001] The present invention relates to new s-triazines, a process for their manufacture and the use thereof as UV-B 
filters in light screening compositions, especially for the preparation of a cosmetic composition useful for protecting 
5 human skin from sunlight radiation. 

[0002] Many sunscreen agents have been described and developed in the past proposing 1 ,3,5 triazines as UV-B 
stabilisers. An example for such a triazine-compound is 4,4', 4"- (1 ,3,5-triazine-2,4,6-triy1triimino)-tris-benzoic acid-tris(2- 
ethylhexyl ester) sold under trade name UVINUL T-150, 

[0003] In the German Patent Publication DE-OS 3 206 3987 which is an equivalent of US Patent 4617 390, s-1riazine 
10 derivatives are disclosed which highly absorb in the UV-B region and are obtained by reacting trichlorotriazine with p- 
aminobenzoic acid esters. However, these compounds are very poorly soluble in the solvents commonly used in the for- 
mulations of sunscreen agents, thus limiting their use as ingredient of emulsions and cosmetic formulations, particularly 
when an increased dosage of the sunscreen agent is needed. In addition those filters tend to crystallise on the skin 
leaving a sandy skin feeling and reducing the sun protection factor (SPF) essentially. 
is [0004] It has now been found that compounds of the general formula I below besides absorbing in the UV-B region 
show a good solubility in solvents commonly used in sunscreen agents. 
[0005] Thus, an object of the present invention are compounds of the general formula I, 
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35 wherein 

W 1 , W 2 and W 3 each independently signifies C1-C20 alkyf or a group Sp-Sil; 
X 1 , X 2 and X 3 each independently signifies O or NH; 

40 

Sp signifies a spacer group; 

Sil signifies a silane, an oligosiloxane or a polysiloxane moiety; with the proviso that at least one of 

W^W 2 and W 3 signifies SpSil. 

45 

[0006] Preferably W 1 , W 2 and W 3 signify SpSil; or W 1 and W 2 signify C 1 -C 20 alkyl, preferably 2-ethylhexyf, and W 3 
signifies SpSil. 

[0007] Preferably X 1 . X 2 and X 3 signify oxygen, or X 1 and X 2 signify oxygen and X 3 signifies NH. 
[0008] The term "spacer group" refers in this context to a C3-G1 gdivalent alkyl or alkylene chain which links the silane, 
so oligosiloxane or polysiloxane moiety to the triaztne residue. In said chains one or several carbon atoms may be replaced 
by oxygen atoms resulting in groups such as -C 1 -C 6 -alkyl-0-C 1 -C 5 -alkyl- e.g. -{CH^-CHCHafe- or -(CHaU-O-fCHak- 
; -C r C 6 -aIkenyl-0-C r C 5 -alkyl-e.g. -C(=CH 2 HCH2)2-0-(CH2) 4 -; -C r C 4 -alkyl-0-C 1 -C 4 -alkyl-0-C 1 -C 2 -alkyl e.g - 
(CH2)2-0-(CH 2 ) 2 -0-(CH 2 ) 2 - and the lika 

[0009] The term "C 3 -C 12 divalent alkyl chain" embraces straight chain or branched saturated hydrocarbon residues 
55 such as 3-propylene, 2-propylene, 2-methyl-3-propylene, 3-butyIene, 4-butylene, 4-pentylene, 5-pentylene, 6-hexylene. 
12-dodecylene and the like. 

[001 0] The term "C3-C 12 divalent alkylene chain" embraces straight chain or branched unsaturated hydrocarbon res- 
idues containing one or multiple double bonds such as 2-propen-2-ylene, 2-propen-3-ylene, 2-methyl-3-propenylene, 



2 



EP 0 933 376 A2 



3-buten-3-ytene 3-buten-4-ylene, 4-perrten-4-ylene, 4-penten-5-ylene, (3-methyl)-penta-2,4-dien-4 or 5-ylene, 11- 
dodecen-11-ylene and the like. 

[0011] Preferred spacer groups are: .-(CH 2 ) 3 - f -{CH 2 ) 4 -, -(CH 2 ) 5 -. -(CH)(CH 3 )-(CH 2 ) V (CH2)2-CH=CH-, -C(=CH 2 )- 
CH 2 -, -C(=CH 2 )-(CH 2 ) 2 -0-(CH 2 )4-. (CH 2 ) 4 -0-(CH 2 )2-. 

[001 2] The term "silane" refers in this context to a group SiR 1 R 2 R 3 wherein R 1 . R 2 and R 3 each independently signify 
CyC 6 alkyl, C r C 6 alkoxy or phenyl. 

[0013] The term "alkyl" and "alkoxy" residues can be straight-chain or branched residues with the number of carbon 

atoms indicated such as e.g. methyl, ethyl, propyl, isopropyl, n-butyl, tertbutyl, 2-ethylhexyl, thexyl, (1.1,2- trimethylpro- 

pyl) and, respectively, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, tertbutoxy, 2-ethylhexoxy, thexoxy. 

[0014] Examples for the group SiR 1 R 2 R 3 are: S^CHa-CH^, Si(CH 2 -CH2-CH3) 3 , Si(isopropyl) 3 , Si(tert.butyl) 3( 

SiMe 2 tert.butyl, SiMe 2 thexyl, Si(OMe) 3l - Si(OEt) 3 , SiPh 3 and the like, preferably Si(CH 2 -CH 2 -) 3 - and Si(CH 2 -CH 2 - 

CH 2 ) 3 . 

[001 5] The term "oligosiloxane* refers in this context to groups of the general formula SiR 10 m (OSiR T0 3 ) n with m = 0, 
1 or 2; n = 3, 2 or 1 and m+n = 3; or a group of the general formula Ila, Ila* or Mb 




Ila 




R 



,10 



Ila* 




lib 



wherein 



A 

R 10 



signifies a bond to the spacer; 
signifies CrC 6 alkyl or phenyl; 
signifies 1 to 9, preferably 1 to 3. 



[0016] The term "polysiloxane" refers in this context to groups of the general formula Ilia or Illb, 
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A-f-Si — O-4-Si A 

R" R" 



10 



15 

wherein 



R n f R » R" 

R 11 L R" J L A Jq r" 



A is a bond to the spacer; 

20 

R 11 signifies C r C 6 alkyl or phenyl; 

s has a value of from 4 to 250, preferably 5 to 1 50; 

25 t has a value of from 5 to 250, preferably 5 to 1 50, more preferably a statistical mean of about 60; 

q has a value of from 1 to 30, preferably 2 to 10, more preferably a statistical mean of about 4. 

[Q017] The residues R 10 and R 11 are preferably C r C 6 alkyl, more preferably C\-C A alkyl, most preferably methyl. 
so [0018] In one particular embodiment of the invention W 1 , W 2 and W 3 signify Sp'-Sil*. Said embodiment refers to com- 
pounds of the formula la: 



35 



40 
45 

wherein 

X signifies O or NH; 

so 

Sp* signifies a straight-chain or branched saturated or single or multiple unsaturated hydrocarbon group of 3 to 1 2 
carbon atoms; 

Sir signifies the group SiR 1 R 2 R 3 , wherein R 1 , R 2 and R 3 each independently signify (VCg-aJkyl, C r C 6 -alkoxy or 
55 phenyl; or an oligosiloxane of the formula -SiMe m (OSiMe3) nt wherein Me is methyl and m is 0, 1 or 2. n is 1 f 2 

or 3 and rrw-n are 3; or an oligosiloxane of the formulae A, A' and 6 
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wherein Me is methyl and u is 0 to 6. 
[001 9] Especially preferred compounds of formula I are: 

2,4,6~tri-anilino-p-{carbo-4 , -(1 , 1 ,3,3,3-pentamethyldisfloxanyl)-1 '-butyloxyj-l ,3,5-triazine, 
2,4,6-tri-ani1ino-p-{carbo-4 -{1 ,1,1 ,3,5,5,5-heptamethyl trisiloxanyl)- V-butyloxyH ,3,5-triazine, 
2,4 [ 6-tri-anilino-p-{carbo-2'-methyl-3 , -(1 , 1 ,3,3,3-pentamethyl disiloxanyl)-1 '-propyloxy}-1 ,3,5-triazine, 
2,4,6-tri-anilino-p-{carbo-5'-(1 ,1 ,3.3.3-pentamethyl disiloxany1)-1 '-pentyloloxyJ-1 ,3,5-triazine, 
^Ae-fri-anilino-p-jcarbo-S'-0 , 1 ,3,3,3-perrtamethyl disiloxanyl)-r-propyloxy}-1 ,3,5-triazine, 
2,4,6-tri-anilino-p-{carbo-4'-(triethly siryQ-V-but-3-enyloxy}-1 ,3,5-triazine, 
2.4,6-tri-anilino-p-{carbo-4 , -(triethyl silyQ-1 *-butyIoxy)-1 ,3.5-triazine and 
2,4 ,6-tri-anilino-p-{carbo-7'-(triethyl siJyQ -4'-oxa-heptyloxy}- 1 ,3,5-triazine, 
2,4,6-tri-anflino:p-{carbo-7'-( 1.1,3,3,3-pentamethyldisiloxanyl)-4 , -oxa-heptyloxy}-1,3,5-triazine, 
2,4-di-anilino^-rarbch{2 , -ethyl-hexyloxy)-6-anilino-p-{carbo-7'-{ 1 ,1 ,3,3,3-pentamethyl disiloxanyl)-4'-oxa-hepty- 
loxy}-1 ,3,5-triazine, 

2,4-di-ani!ino-p-cariDC-(2'-ethyi-hex^ ,1 ,3,5,5,5-heptamethyl trisiloxanylH'-oxa-hep- 

ty1oxy}-1,3.5-triazine. 

2,4-di-anilino-p-carbo-(2 , -ethyl-hexyloxy)-6-arnino{N-(-2 , -(1 , 1 ,1 .S.S.S.S-heptarnethyltrisiloxanylJ-allylJ-p-benzami- 
dyTJ-1,3,5-triazine, or 

a polysiloxane which corresponds in its statistical mean to the following formula: 
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[0020] The compounds according to the present invention absorb UV radiations in the range from 290 to 320 nm and 
show an improved solubility in lipophilic solvents. Furthermore, they can easily be dispersed in emulsions and have rei- 
20 atively low tendency to crystallise in emulsions or on the skin. Thus, the compounds of the present invention can be 
used for the preparation of light screening compositions, especially for the preparation of a cosmetic composition useful 
for protecting human sWn from sunlight radiation. These products can be applied in high concentrations which effect 
improved sun protection. Effects of aggregation and crystallisation which furnish a loss in efficacy are reduced in the 
emulsions and on the skin. 

25 [0021] A further object of the present invention is a process for the preparation of the compounds of formula I. 

[0022] Another object of the present invention is a light screening composition containing one or more compounds of 
formula I as sunscreen agents. 

[0023] The synthesis of the compounds of formula I, wherein W 1 , W 2 and W 3 signify SpSil can be carried out accord- 
ing to the following steps I to III: 



30 



35 



Step I 
[0024] 



catalyst I c D 

Si m + sp'-xh s ./ K M 



wherein Sil and X are as defined above; Sp" has the same meaning as Sp defined above, except that it has one 
degree of unsaturation more than Sp. In other words if Sp" has one double bond Sp is saturated and if Sp" has a triple 
bond or two double bonds Sp has one double bond. 

45 



50 



55 



6 



EP0933 376 A2 



Step II 
[0025] 



COOC r C 6 alkyl COXSpSil 

^Sp r^^s catalyst II 

Sil N XH + [I J " 

- C r C 6 alkanol 

'0 I . 



75 wherein Sil, Sp and X are as defined above. 

Step III 
[0026] 

20 



25 




30 



wherein Sil. Sp and X are as defined above. 
[0027] The first step is a hydrosilylation reaction and can be performed according to methods known per se, such as 

35 at a temperature in the range of 0° to 200°C, preferably 40° to 1 10°C in the presence of a metal catalyst. The reaction 
is preferably carried out in an inert gas atmosphere, optionally in a solvent. Suitable catalysts are platin catalysts like 
metallic Pt on carbon, chloroplatinic acid, divinyl-tetramethyWisiloxane platinum complex, or any other platinum com- 
plex; rhodium catalysts like metallic Rh 5% on carbon, bis(1,5-cyclooctadien)-di-Rh(l)-dichloride and the like; Mo r Ru, 
Pd, Cr, Fe, Co, Ni or Cu in their metallic form or as a complex. The catalysts can be homogeneous or heterogeneous. 

40 Most organic solvents can be used such as aromatic solvents, preferably toluene, xylene, pyridine; ether such as THF, 
dioxane and the like, aliphatic solvents such as dichloroethane, dichloromethane, chloroform, CC( 4 , acetonrtrile, DMF, 
DMSO, ethanol and the like. 

[0028] The second step is a transesterrfication or an amide formation and can be performed according to methods 
known per se using a catalyst II. Thus, the reaction can be carried out at a temperature in the range of 50° to 250°C, 
45 optionally in a solvent Organic solvents as listed under the first step can be used. Suitable catalysts are basic catalysts 
such as KOH, Na 2 C0 3 and the like, acidic catalysts such as H 2 S0 4 , HCI and the like or a Lewis acid catalyst like e.g. 
tetraisopropyl orthotitanate. 

[0029] The third step can be achieved just by treating slowly the product of the second step and cyanuric acid chloride 
at a temperature in the range of 20° to 280°C, preferably of 50° to 150°C without or with an appropriate solvent (e.g. 
so toluene, xylene). Optionally a base can be present such as K 2 C0 3 , NaH and the like. 

[0030] The sequence of steps can be freely interchanged, e.g. it is possible to start with step III by treating cyanuric 
acid chloride with C^e-alkyl 4-aminobenzoic acid ester followed by a transesterrfication or an amide formation (step II) 
and finishing with the hydrosilylation step I. 

[0031 ] The synthesis of the compounds of formula I. wherein one or two of the groups W 1 , W 2 and W 3 signify C 1 -C20 
55 alkyl and the remaining groups of W 1 . W 2 and W 3 signify SpSil can also be carried out comparable to the above reaction 
scheme. Cyanuric acid chloride is treated either at first with 4- aminobenzoic acid C^Cao a'M ester at a temperature 
in the range of 0° to 40°C, and then with a compound of the formula A 
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5 




NH 2 A 

10 

wherein X, Sp and Sil are as defined above at a temperature in the range of 20° to 280°C, or cyanuric acid chloride is 
treated at first with a compound of the formula A at a temperature in the range of 0° to 40°C and then with 4-aminoben- 
zoic C-t-Cgo alkyl ester at a temperature in the range of 20° to 280°C. 

[0032] Compounds of the formula I, wherein Sil is a polysiloxane are preferably prepared according to the following 
is schema: 




50 



wherein X and Sp are as defined above, Sir is a polysiloxane as defined above and R 12 is a CrC 10 divalent alky! chain 
or a C3-C 10 divalent alkyl chain optionally interrupted by at least one oxygen atom. 

[0033] Compounds according to the invention are colourless or slightly yellowish liquids, semiiiquids or crystalline 
55 compounds. They are especially qualified as light screening agents because of their high absorption of UV-B light, their 
good solubility in organic solvents, especially in solvents commonly used in cosmetic industry and because of their easy 
and cheap access. They can be combined with one or more known UV -B and/or UV-A filters. 
[0034] Trie preparation of novel light screening agents, especially of preparations for skin protection and. respectively, 
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sunscreen preparations for everyday cosmetics, comprises incorporating a compound of formula I in a cosmetic base 
which is usual for light screening agents. Where convenient, other conventional UV-A, and respectively, UV-B filters can 
also be combined during this incorporation. Said combinations of UV filters can show a synergistic effect The prepara- 
tion of said light screening agents is well known to the skilled artisan in this field. The amount of compounds of the gen- 
eral formula I and other known UV-f titers is not critical. Suitable amounts are about 0.5 to about 1 2%. 
[0035] Suitable UV B filters, i.e. substances having absorption maxima between about 290 and 320 nm, are for exam- 
ple the following organic compounds which belong to the widest classes of substance: 

— p-Aminobenzoic acid derivatives such as ethyl, propyl, butyl, isobutyl, octyWimethyt, amyldimethyl, ethoxylated 
ethyl, propoxyiated ethylglyceryl or ethyiglycosyl p-aminobenzoate and the like; 

™ Acrylates such as 2-ethylhexyl 2-cyano-3,3-diphenylacrylate (octocrylene), ethyl 2-cyano-3,3-diphenylacrytate 
and the like; 

— Aniline derivatives such as methyl anilinum methosulfate and the like; 
™ AnthraniNc acid derivatives such as menthyl anthranilate and the like; 

— Benzophenone derivatives such as benzophenone-1 to benzophenone-12 and the like. 

— Camphor derivatives such as methyl benzylidene camphor, 3-benzylidene camphor, camphor benzalkonium 
methosulfate, polyacrylamidomethyl benzylidene camphor, sulfo benzylidene camphor, sulphomethylbenzylidene 
camphor, therephthalidene dicamphor sulfonic acid and the like; 

Cinnamate derivatives such as octyl methoxycinnamate or ethoxyethyl methoxycinnamate. diethanolamine 
methoxycinnamate, isoamyl methoxycinnamate and the like as well as cinnamic acid derivatives bond to siloxanes; 
™ Gallic acid such as digalloyl trioleate and the like; 

™ Imidazole derivatives such as phenyl benzimidazole sulfonic acid and the like; 

— Salicylate derivatives such as isopropylbenzyl, benzyl, butyl, octyl, isooctyl or homomenthyl salicylate and the 
like; 

~- Triazole derivatives such as drometriazole, hydroxydibutyiphenyl-, hydroxydiamylphenyl- ? hydroxyoctylphenyl- or 

hydroxyphenyibenztriazole and the like; 

™ Triazone derivatives such as octyl triazone and the like; and 

— Pigments such as microparticulated Ti0 2 . ZnO and the like. 

[0036] The formulation may further contain UV-A filters such as 

--- Dibenzoylmethane derivatives such as 4-tert butyM'-methoxydibenzoyl-methane and the like; 

— Triazine compounds as described in the European Patent Publications EP 0693483 A1, EP 0704437 A2, EP 
0704444 A1 and EP 0780382 A1; 

—Organositoxane compounds as descrtoed in the European Patent Publications EP 0538431 B1 . EP 0709080 A1 
and EP0358584B1; 

—Malonates such as described in the European Patent Application 981 1 4262.3 

[0037] Especially useful for effective UV absorption are combinations with metallo-oxy nano pigments like e.g. titan- 
oxide, zincoxide, cerox'rie, zircon oxide, ferrous oxide and mixtures thereof, the diameter of which is < 100 nm. 
[0038] The following Examples 1 -15 further illustrate the invention but do not limit its scope in any manner. 
[0039] Examples 8 and 9 are comparative examples. Example 1 6 refers to a light screening composition. 
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Example 1 ; 

Preparation of 2.4.6-tri-anilino-p-{carbo-4yi .1.S.S.S^entanriethvl-disiloxa^-V-biJtvloxvl-l .3.5-triazine. 
[0040] 




a) First step: preparation of 4-(l ,1 ,3,3,3-pentamethyl disiloxanyl)-1-butanol. 

[0041] A 50 ml reaction flask was charged with 10.3 ml 3-butene-1-ol and a catalytic amount of divinyl-tetramethyl 
disiloxane platinum complex under inert atmosphere and heated to 60°C. 19.5 ml of pentamethyl disiloxane was slowly 
added through a dropping funnel. The reaction mixture was stirred at 75 to 80°C for three hours, followed by distillation 
at 1 1 0 to 11 5°C/38 x 1 0 2 Pa over a 1 0 cm column. Yield 1 8.9 g (86% of the theory) of a clear liquid. 

b) Second step: preparation of 4-aminobenzoic acid 4-(1,1,3,3,3-perrtamethyl disiloxanyl) butyl ester. 

[0042] A 50 ml reaction flask was charged with 9.9 g of ethyl 4-aminobenzoic acid ester, 15.3 g of 4-(1,1 ,3,3,3-pen- 
tamethyl disiloxanyl)-! -butanoi and 0.06 ml of tetra- isopropyl orthotitanate and heated to 1l0°C/90 x 10 2 Pa for 7 h. 
The ethanol formed was subsequently distilled off. The product was fractionated at 205°C/0.06 x 1 0 2 Pa to yield 1 2,6 g 
(62% of the theory) of a dear liquid. 

c) Third step: preparation of 2,4,6-tri-anilino-p-{carbo-4 , -(1 ,1 ,3,3,3-pentamethyl disiloxanyl)-1 , -butyIoxy)-1 ,3,5-triazine. 

[0043] In a 400 ml reaction flask 1 0.2 g of 4-aminobenzoic acid 4-(1 ,1 ,3,3,3-pentamethyl disiloxanyl) butyl ester were 
dissolved in 150 ml of toluene and cooled to 0°C. A solution of 1 .83 g of cyanuric acid chloride in 60 ml of toluene was 
slowly added within 20 min. Then the reaction mixture was gently heated to reflux temperature and stirred at this tem- 
perature for 48 hours. The solvent was then removed using a rotation evaporator and the residue was chromatographed 
over Si0 2 in hexane/EtOAc = 9:1 . 3.5 g of a semicrystalline product was isolated. UV 308 nm (133230), m.p. 86 - 87°C. 

d) Measurement of solubility in CStiol LC (cocoyl caprylate caprate) and Crodamol DA (diisopropyl adipate). 

[0044] Oversaturated solutions of 2,4,6-tri-anilino-p-{carbo-4 , -(1,1,3,3,3-pentamethyl disiloxanyl)- r-butyloxy}-1, 3,5- 
triazine in the above solvents were prepared and treated in an ultrasound bath for five minutes. After standing over night 
at 25°C the solution was filtered through a microfilter (Miilipore, pore size 0.5 um), followed by UV measurement in 
CH 2 CI 2 . The extinctions were compared with the extinction of the pure compound. The solubilities were found to be 
1 1 .2% in C6tiol LC and >26% in Crodamol DA. 

[0045] Examples 2 to 5 were prepared following the procedure as described in Example 1 . 
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Example 2: 

Preparation of 2.4.6-tri-anilino-p-{carbo-4 , -( 1,1.1, 3.5.5. 5-heptamethvl trisilQxanvn-l'-butvloxvM.S.S-triazine. 



[0046] 




a) First step: preparation of 4(1,1 ,1,3.5,5,5-heptamethyl trisiloxanyl)-1-butanol using 1,1,1,3,5,5,5-heptamethyl 
trisiloxane. After destination at 74 - 78°C/0. 1 x 10 2 Pa 83% of a liquid product was obtained. 

b) Second step: preparation of 4-aminobenzoic acid 4-(1,1,1,3 l 5,5 l 5-heptamethyl trisiloxanyl) butyl ester by react- 
ing 4-(1,1 ,1,3.5,5,5-heptamethyl trisiloxanyl)-1-butanol with ethyl 4-aminoben2oic acid ester. After chromatography 
over SKD 2 in hexane/EtOAc =1.1 and evaporation of the starting material, a clear yellow oil was obtained in 43% 
yield, 

c) Third step: preparation of 2 l 4,6-tri-anilino-p-{carbo-4-{1,1,1 l 3,5 l 5 I 5-heptarnethyl trisiloxanyl)-1'-butyloxy}-1.3,5- 
triazine by heating to reflux 4-aminobenzoic acid 4-(1 ,1 ,1 ,3,5,5,5-heptamethyt trisiloxanyl) butyl ester and cyanuric 
acid chloride. After chromatography 37% of the product was obtained. UV 308 nm (120459), rap. 1 15 - 1 18°C. 

d) Measurement of solubility in Cetiol LC and Crodamol DA: 19.1% in Cetiol LC and 35,5% in Crodamol DA. 
Example 3: 

Preparation of 2.4.6*tri-anilino-D-fcarbo-2'-methvl-3 , -(1 . 1 .3.3.3-pentamethvl disiioxanvh-1 '-propyloxvH .3.5-triazine. 
[0047] 



o 




H H 



a) First step: preparation of 3-(1,1 t 3.3,3-pentamethyt disiloxanyi)-2-methyl-1-propanol using 2-methallyl alcohol 
instead of 3-butene-1-ol. After destination at 105°C/40 x 10 2 Pa 81% of a liquid product was obtained. 

b) Second step: preparation of 4-aminobenzoic acid 2-methyl-3-(1,1,3,3,3-pertamethyl disiloxanyl) propyl ester by 
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reacting 3-(1 ,1,3,3,3-pentamethyl disi!oxanyl)-2-methyl-1-propanol. A clear yellow oil was obtained in 27% yield. 

c) Third step: preparation of 2A6-tti-anilinoi>-{cart»-2*-methyl-3 , -(1 ,1,3,3,3-pentamethyl disiloxanyl)-V-propy- 
loxyH.S.S-triazine by heating to reflux 4-aminobenzoic acid 2-methyl-3-{1,1.3 l 3,3-pentamethyl disiloxanyl) propyl 
ester and cyanuric acid chloride. After chromatography 33% of the product was obtained. UV 308 nm (109184), 
m.p. 118-120°C. 

d) Measurement of solubility in C6tiol LC and Crodamol DA: 16.8% in C6tiol LC and >34% in Crodamol DA. 



Preparation of 2.4.6-tri-anilino-p-fcarbo-5 , -(1 .1.3.3.3-pentarhethvl disiloxanvl)-V-pentyloxv}-1 ,3.5-tria2ine. 



a) First step: preparation of 5-(i ,1,3,3,3-pentamethyl disiloxanyl}- 1-pentanol by using 4-penten-1 -ol instead of 3- 
butene-1 -ol. After destination at 1 24 - 1 25°C/39 x 1 0 2 Pa 88% of a liquid product was obtained. 

b) Second step: preparation of 4-aminoben20ic acid 5-(1 ,1,3,3,3-pentamethyl disiloxanyl) pentyl ester by reacting 
5-(1 ,1 ,3,3,3-pentametnyl disiloxanyl)- 1-pentanol instead of 4-(1 , 1 ,3,3,3-pentamethyl disiloxanyl) -1 -butanoL A clear 
yellow oil was obtained in 63% yield. 

c) Third step: preparation of 2,4,6-tri-anilinoiD-{carbo-5'-(1,1,3,3,3-pentamethyl disiloxanyl) -V-pentyloxyJ-1, 3,5-tri- 
azine by heating to reflux 4-aminobenzoic acid 5-{1 ,1 ,3,3,3-pentamethyl disiloxanyl) pentyl ester and cyanuric acid 
chloride. After chromatography 20% of the product was obtained. UV 308 nm (137085). m.p. 119.5- 121. 5°C. 

d) Measurement of solubility in C6tiol LC and Crodamol DA: 6.2% in C6tio) LC and 13% in Crodamol DA. 



Exa m ple 4; 



[0048] 



O 
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Example 5: 

Preparation of 2.4.6-tri'anilino-D-fcarbO'3 , -M.1.3,3.3-pentamethvt disilaxanvO-1 '-propyl qxy)-1. 3 .5-triazine. 
[0049] 




a) First step: preparation of 3-(1 , 1 ,3,3,3-pentamethyl disiioxany1)-1 -propanol using allyl alcohol instead of 3-butene- 
1-ol. After destination at 99 - 101°C/41 x 10 2 Pa 85% of a liquid product was obtained. 

b) Second step: preparation of 3-aminobenzoic acid 3-(1 ,1,3,3,3-perrtamethyl disiloxanyl) propyl ester by reacting 
3-{1,1,3.3.3-pentamethyl disiloxanyl) -1 -propanol. A clear yellow oil was obtained in 14% yield. 

c) Third step: preparation of 2A6-tri^nilirK>-p-{rarbo-3'-(1, 1,3,3, 3-pentamethyl disilcocanyO-1'-propylQxy}-1,3,5-tri- 
azine by heating to reflux 3-aminobenzoic acid 3-(1 . 1 ,3.3,3-pentamethyl cfisiloxanyi) propyl ester and cyanuric acid 
chloride. After chromatography 32% of the product was obtained. UV 308 nm (1 1 1 664), m.p. 1 25 - 1 27°C. 

d) Measurement of solubility in Celioi LC and Crodamol DA: 4.3% in Cetiol LC and >16% in Crodamol DA 
Example 6 

Preparation of 2.4.6-tri-anilino-p-{carbo-4'-(triethly silyQ-1'-but-3-enyloxy}-1 .3.5-triazine 
[0050] 




N N N 
H H 



a) First step: preparation of 4-(triethy!silyi)-1 -but-3-enol 

A 50 ml reaction flask was charged with 1 buiene-3-ol and a catalytic amount of bis(1,5-cyclooctadien)-di- 
Rh(l)-dich!oride and triphenylphosphine under inert atmosphere. Triethylsilane was slowly added through a drop- 
ping funnel. The reaction mixture was stirred at room temperature for 72 h. 86% of a yellow liquid was obtained. 

b) Second step: preparation of 4-aminobenzoic acid-(triethylsilyl) l-but-3-enylester by reacting 4-aminobenzoic 
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acid ester and 4-(triethylsilyl)-1-but-3-enoL Yield: 69% of a clear liquid. 

c) Third step: preparation of 2,4,6-tri-anilino-p-{carbo-4 , -(triethly silylJ-V-but-S-enyloxyJ-l.a.S-triazine. 
Example 7 

[0051] Example 7 was prepared analog to Example 6. 

Preparation of 2A6-tri-anilino-p4rarbc-4Mtriethvl silvlVV-butvloxy}-1 .3.5-triazine 

[0052] 



15- 



20 




30 



a) First step: preparation of 4-(triethylsilyi)-1butanoL 

b) Second step: preparation of 4-aminobenzoic acid-(triethylsilyl) butytester. 

c) Third step: preparation of a^.e-tri-anilino-p^carbo^^triethyl silyl)-1 '-butyloxyj-l ,3,5-triazine. 
Example 8 

35 Preparation of 2 A6-tri-anilino-»>carboethoxv)-1 .3.5-triazine as a reference compound without any silyl groups. 
[0053] 



40 




HN 
H H 





so 

[0054] A 750 ml reaction flask was charged with 1 3.9 g of ethyi-p-amino-benzoate dissolved in 300 ml of p-cymene. 
A solution of 4.85 g of cyanuric acid chloride in 150 m! of p-cymene was slowly added within 20 min. A white suspension 
was formed. Then the reaction mixture was gently heated to reflux temperature (1 70°C) and stirred at this temperature 
55 for 20 h. The reaction mixture was cooled to 0°C, filtered and the residue was washed with MTBE and recrystalised in 
toluene to yield 12.3g (82%) of white crystals. UV 308 nm (133*374), m.p. 218 - 220°C. which predicted a low solubility. 
[0055] Measurement of solubility in C6tiol LC and Crodamol DA: 

[0056] The solubility's were determined as described in Example 1 and were found to be 0.02% in Cetiol LC and 0.2% 



14 



EP0 933 376 A2 



in Crodamol DA, 



Example 9 



[0057] Measurement of solubility of UVINUL T-150 in C&iol LC and Crodamol DA for comparison: 



O 




[0058] The solubilities were determined lor the commercial product Uvinul T-150, as a reference, as described in 
Example 1 . UVINUL T-150 was the best soluble compound within the known series The solubilities were found to be 
3.7 - 4.2% in C6tiol LC and 10% in Crodamol DA, which was lower then for the examples according to the invention. 
The rrvp. was 126 - 127.5°C. 

Example 10 

Preparation of 2.4.6-tri-anilino-p-fcarbo-7 , -(triethvl siMV4'K)xa-heptv1axv)-1 .3.5-triazine. 



a) 4-{2-Triethylsilanyl-ethoxy)-butanol: 

A 50 ml reaction flask was charged with 1 1.6 ml (100 mmol) of 1,4-butanediol-mono vinylether and a catalytic 
amount of divinyl-tetramethyl disiloxane platinum complex under inert atmosphere and heated to 60°C. 10.4 g (90 
mmol) of triethyteilane was slowly added through a dropping funnel. The exothermic reaction mixture was stirred at 
75°C for 1 8 hours, followed by distillation at 1 05 to 1 07°C/0.2 mbar over a 1 0 cm Vigreux column. Yield 1 5.2 g (66% 
of the theory) of a clear liquid. Purity 98.7% according gas chromatography. 

b) 4-Aminobenzoic acid 4-(2-triethylsilanyl-ethoxy) -butyl ester: 

The same reaction was performed as in example 1b. using the product of the above reaction instead of 4- 
(1,1,3,3,3-pentamethyl disiloxanyl)-1-butanol. A clear yellow oil was received in 65% yield after chromatography. 

c) 2,4,6-Tri-anilino-p-{carbo-7*-(tri ethyl silyl)-4^xa-heptyloxy}-i,3,5-triazine. 

The reaction procedure of example 1c was repeated using the p-amino benzoic acid ester received above 
instead of p-aminobenzoic acid 4-(pentamethyi disiloxanyl) butyl ester. After chromatography 79% of the product is 



[0059] 
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obtained. UV 308 nm (e=1 17723), m.p. 79 - 81 °C. 

d) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 31% in C6tiol LC and 45% 
in Crodamol DA. 

Example 1 1 

Preparation of 2.4,6-tri-anilino-D-lcarbo-7-(1.1.3.3.3-Dentamethvl disiloxanvlM'-oxa-heDtvloxv)-1.3.5-triazine. 
[0060] 



O 




a) 7-(1 , 1 ,3,3,3-Pentamethy-disfloxanyO-4K)xa-hepten-1 -ol: 

A 50 ml reaction flask was charged with 16 ml of 1,4-butanediol-vinylether and a catalytic amount of divinyl- 
tetramethyl disiloxane platinum complex under inert atmosphere and heated to 60°C. 22.8 ml of pentamethyl disi- 
loxane was slowly added through a dropping funnel. The reaction mixture was stirred at 75 to 80°C for 18 hours, 
followed by distillation at 85 to 87°C / 0.2 mbar over a 1 0 cm column. Yield 29 g (85% of the theory) of a clear liquid. 

b) 4-Nitrobenzoic acid 7-( 1,1,3,3,3-pentamethy-disiloxanyl)-4K)xa-heptyl ester: 

A 100 ml reaction flask was charged with 20 g of the above silylated alcohol in 34 ml of pyridine and vigorously 
stirred. 22.5 g of p-nitrobenzoic acid chloride was slowly added within 20 mtn. The reaction mixture was heated to 
60°C. and stirred for one hour. Then it was pored in ice water and extracted with CH^Cfe . The combined organic 
phases were washed with in HCI and saturated NaHC0 3 solution, dried over Na 2 S0 4 and concentrated to yield 
20.2 g (65%) of a yellow liquid. MS: 370, 298, 150, 147. 120(100%). 

c) 4-Aminobenzoic acid 7-(1,1,3,3.3-pentamethyKJisiloxanyl)-4-oxa-heptyl ester: 

A 600 ml hydrogenation autoclave was charged with 20 g of the above ester in 280 ml of methanol and 0.7 g 
of acetic acid and 3 g of Raney Ni catalyst. This mixture was hydrogenated for 18 hours an room temperature and 
a pressure of 100 psi. Then the mixture was filtered, distributed between ethyl acetate and water and the organic 
phase was concentrated to yield 93% of a yellow liquid. MS: SeStNT), 340, 268, 208. 147. 120(100%). 

d) 2.4,6-Tri-anilino-p-{carbo-7 , -(1 ,1 ,3.3,3-pentamethyl disilQxanyl)-4'-oxa-heptyloxy}-1 ,3,5-triazine. 

The reaction procedure of example 1 c was repeated using p-amino benzoic acid ester received above instead 
of p-aminobenzoic acid 4-(pentamethyl disiloxanyl) butyl ester. After chromatography 60% of the product is 
obtained. UV 308 nm (e=124*248). m.p. 74 - 76°C. 

e) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 28% in C6tiol LC and 29.4% 
in Crodamol DA. 
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Example 12 

Preparation of 2,4<fi-anilino-p^rtoo-(2'-^ .1 .3.3.3-pentamethvl disiloxanl^'-oxa- 

heptyloxy}-1 .3.5-triazine. 

5 

[0061 J 



70 



15 




20 



a) 2,4-Di-anilino-p-carbo-(2 , -ethyl-hexyloxy)-6-ch!oro-1 ,3,5-triazine. 

A 100 m! reaction flask was charged with 0.92 g of cyanuric acid chloride in 50 ml of THR A solution of 1.2 g 
25 of 2-ethyl-hexy! p-aminobenzoate and 0.85 ml of diisopropyl ethylamine in 25 ml THF was slowly added at 0°C. The 
reaction was slowly heated to 45°C and again a solution of 1 .2 g of 2-ethyl-hexyl p-aminobenzoate and 0.85 ml of 
diisopropyl ethylamine in 25. ml THF was slowly added. After 18 hours the reaction mixture was distributed 
between water and ethyl acetate. The organic phases were dried and concentrated to yield 2.6 g of a crystalline 
product which was chromatographed on silica gel in hexane : ethyl acetate = 7:3. 1 .8 g (56%) of a white crystalline 
30 material was isolated. MS: 609 (M + ), 497, 385 (1 00%). 

b) 2,4-Di-anilino-p-cartK>-(2'-ethyl-h^ ,3,3,3-perrtamethyl disiloxanyl)-4'-oxa-hepty- 
loxy}-1 ,3,5-triazine. 

A 25 ml reaction flask was charged with 0.61 g of the above di-anilino-triazine in 15 ml of toluene and heated 
35 to 65°C. A solution of 0.38 g of 4-aminobenzoic acid 7-(1,1,3,3.3-pentamethy-disiloxanyl)-4-oxa-heptanyi ester 
(see example 1 1c) in 3 ml of toluene was added and the reaction was stirred for 7 hours at 75°C. Then the reaction 
mixture was concentrated and chromatographed on silica gel in hexane : ethyl acetate = 7:3 to yield 46% of a white 
crystalline product UV 308 nm (c=1 12 526), m.p. 107 - 109°C. 

40 c) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 22% in Cetiol LC and >36% 
in Crodamol DA. 



45 
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Example 13 



Preparation of a^^jiranilino-p-caitotg-ethyl-hexyloxv^-e-anilino-p (carbo-7'-(1 .1 .1 .3.5.5,5-hentamethvl trisiloxanvn-4- 
oxa-heptvloxv}-1 .3.5-triazine. 



a) 7-(1 ,1,1 ,3,5,5,5-Heptamethyl trisiloxanyl)-4-coca-heptanol: 

A 50 ml reaction flask was charged with 1 1.6 g of 1,4-butanediol-vinylether and a catalytic amount of divinyl- 
tetramethyl disiloxane platinum complex under inert atmosphere and heated to 80°C. 20 g of heptamethyl trisi- 
loxane was slowly added through a dropping funnel. The reaction mixture was stirred at 85°C for 4 hours, followed 
by distillation at 1 10 to 1 12°C / 0.25 mbar over a 1 0 cm column. Yield 22.1 g (73% of the theory) of a clear liquid. 

b) 4-Nitrobenzoic acid 7-(1 , 1 ,1 ,3,5,5,5-heptamethyt tristloxanyl)-4-oxa-heptyl ester: 

A 25 ml reaction flask was charged with 8 g of the above silylated alcohol in 1 0.5 ml of pyridine and vigorously 
stirred. 7 g of p-nitrcbenzoic acid chloride was slowly added within 20 min. The reaction mixture was heated to 
60°C. and stirred for one hour. Then H was pored into ice water and extracted three times with CH 2 CI 2 - The com- 
bined organic phases were washed with 1-n HCI and saturated NaHC0 3 solution, dried over Na 2 S0 4 and concen- 
trated to yield 9.9 g (86%) of a yellow liquid. 

c) 4-Aminobenzoic acid 7-(1,1,1,3,5,5,5-heptamethyl trisiloxanyi)-4-oxa-heptyl ester: 

A 300 ml hydrogenation autoclave was charged with 9.7 g of the above ester in 1 1 5 ml of methanol and 0.3 g 
of acetic acid and 1 .2 g of Raney Ni catalyst This mixture was hydrogenated for 1 8 hours at room temperature and 
a pressure of 100 psi. Then the mixture was filtered, distributed between ethyl acetate and water and the organic 
phase was concentrated to yield 8.3 g (91%) of a yellow liquid. MS: 457(M + ), 342, 268, 221 , 208, 1 37, 1 20(1 00%). 

d) 2,4-Di-anilino-p-carbo-(2*-emy1-hexylo^ trisiloxanyl)-4'-oxa- 
heptyioxy}-1 ,3,5-triazine. 

A 25 ml reaction flask was charged with 0.85 g of 2,4-di-anilinc^p^rbo-(2'-ethyl-hexylQxy)-6-chloro- 
azine (preparation was described in example 12a) dissolved in 15 ml of toluene and heated to 65°C. A solution of 
0.7 g of 4-aminobenzoic acid 7-(1 ,1,1,3,5.5.5-heptamethyl trisiloxanyl)-4-oxa-heptanyl ester (see above) in 3 ml of 
toluene was added and the reaction was stirred for 7.5 hours an 75°C. Then the reaction mixture was concentrated 
and chromatographed on silica gel in hexane : ethyl acetate = 7:3 to yield 1 . 13 g (79%) of a white crystalline prod- 
uct. UV308 nm (€=105*587), m.p. 103 - 105°C. 

e) Measurement of solubility in cosmetic solvents: 

The solubilities were determined as described in example 1 and were found to be 27% in Cetiol LC and >47% 
in Crodamol DA. 



[0062] 
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Example 14 

Preparation of g^-di-anilino-p-cart^o-^'-ethvt-hexvloxvVe-aminolN-f-a'-n .1,1 ,3.5.5.5-heptamettTvl trisiloxanylVallvD-p- 
benzamidyl}-1 .3.5-triazine. 

5 

[0063] 



70 



15 




20 



a) 4-Nitrobenzoic acid propargylamide: 

A 500 ml reaction flask is charged with 19.8 ml of propargylamine and 62 ml of triethytamine in 150 ml of 
25 methyl-tert.butyl ether (MTBE). 55.2 g of p-n'rtrobenzoic acid chloride is dissolved in 100 ml of MTBE and slowly 
added within 20 min. The reaction mixture is vigorously stirred for 90 min. and then heated to 60°C. for further 30 
min. Then it is filtered and the residue washed with water, again filtered and recrystallised in acetonitrile to yield 
40.7 g of yellow crystals. 

30 b) 4-Aminobenzoic acid propargylamide: 

A 1 1 reaction flask was charged with 33.5 g of 4-nrtrobenzoic acid propargylamide dissolved in 410 ml of meth- 
anol and 41 0 ml of concentrated aq. hydrochloric acid. 81 .8 g of tin powder was added and the reaction was heated 
to 40°C for 165 min. Then the reaction mixture was poured in a solution of 410 g of NaOH in 1640 ml of ice water 
and the methanol was distilled off and filtered when hot to remove the inorganic material. The product crystallised 

35 from this solution. It was recrystallised from ethanol / water to yield 21 .5 g (75%) of the desired material, m.p. 1 22- 
125°C. 

c) 4-(4,6-DichlorcKl.3,5)triazin-2-ylamino^ 

A 75 ml reaction flask was charged with a cooled solution of 1,85 g of cyanuric acid chloride and 0.88 g of 
40 NaHC0 3 in 20 ml of acetone. A solution of 1 .77 g of 4-aminobenzoic acid propargylamide in 6 ml of acetone was 
slowly added at 0°C. The yellowish suspension was stirred for 30 min. Then 9 ml of water was added and the prod- 
uct was f iltered off to yield 2.5 g of a yellowish powder. MS: 322(M + ), 321 . 292, 267(100%). 

cO 2.4-Di-anilino-p-cart>c-(2 , -etty^ 
45 A 25 ml reaction flask was charged with 1 .04 g of 2-ethyi-hexyl p-aminobenzoate and 0.64 g of 4-(4,6-dichloro- 

(l,3,5)triazin-2-ylamino)-N-(propargyl-p-benzamide received above dispersed in 12 ml of Xylene and refluxed for 
six hours. The reaction mixture was cooled to 0°C. and the product was filtered off and once more recrystallised in 
toluene. 0.98 g of a slightly yellow powder was obtained. UV 306 nm (1 1 V436). MS: 747(100%, M + ). 

so e) 2,4-Di-anilino-p-cart30-(2 , ^thyl-h trisiioxanyl)-allyl)-p-benza- 
midyl}-1,3,5-triazine. 

A 25 ml reaction flask was charged with 1.23 g of the triazine received above in 19 ml of toluene. 0.45 g of 
1,1.1,3,5.5.5-heptamethyl trisiloxane and a catalytic amount of divinyl-tetramethyl disiloxane platinum complex 
under inert atmosphere. The reaction mixture was heated to 95°C. for five days, washed with water, concentrated 
55 and chromatographed in hexane ethyl acetate =7:3. 0.25 g of off white crystals were isolated. UV 306 nm 
(e=106'517), m.p. 76-80°C. 

f). Measurement of solubility in cosmetic solvents: 
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The solubilities were determined was described in example 1 and were found to be >24% in Cetiol LC and 
>37%in Crodamol DA. 

Example 15 

Preparation of a oolvsiloxane which corresponds in its statistical mean to the following formula: 
[0064] 




a) 4-Nitrobenzoic acid-3-propanolamide: 

The reaction described in example 14a was repeated using 2.5 equivalents of 3-amino propanol instead of 
propargyl amine and triethylamine. The reaction mixture was poured on water and seven times extracted with ethyl 
acetate. The combined ethyl acetate phases were dried with Na 2 S0 4 and concentrated to yield 73% of a crystalline 
product which was identified by NMR. 

b) 4-Nitrobenzoic acid 3-propargyloxy propylamide: 

A 100 ml reaction flask was charged with 10 g of 4-nitrobenzoic acid 3-propargyloxy propylamide dissolved in 
70 ml of THF and 5.25 g of Potassium tert. butoxyde and treated with 5. 1 ml of propargyl bromide. After 50 min. the 
reaction mixture was heated to 60°C. for five hours and then distributed between water and ethyl acetate. The com- 
bined organic phases were concentrated and chromatographed in hexane / ethyl acetate =9:1 to yield 2.1 g of a 
yellow crystalline material, which again is identified by NMR. 

c) 4-Aminobenzoic acid 3-propargyloxy propylamide: 

The reaction described in example 14b was repeated using 4-nitrobenzoic acid 3-propargyloxy propylamide 
instead of 4-nitrobenzoic acid 3-propargyloxy propylamide and heating only for 15 min. to 35°C. The liquid part of 
the reaction mixture was poured into water and extracted with CH 2 CI 2 until no product can be traced in the water 
phase. After concentration a yellow honey is obtained in 97% yield, the structure of which was proved by NMR. MS: 
232(M + ), 193. 120(100%). 

d) 4-(4,6-Dichloro-(1,3,5)triazin-2-ylamino)-N-(3-propargyloxy-propyl-p-benzamide. 

The reaction described in example 14c was repeated using 4-aminobenzoic acid 3-propargyloxy propylamide 
instead of 4-aminobenzoic acid propargytamide. The product was filtered off to yield an off white powder in 65.5%. 
MS: 379(M + ), 342, 340. 269, 267(100%). 

e) 2,4-di-Anilino-p-carbo-(2'-ethy1-hexylaxy)-6-am 

The reaction described in example 14d was repeated using 4-(4,6-dichloro-(1.3.5)triazin-2-ylamino)-N-(3- 
propargyloxy-propyl-p-benzamide described above as starting material. The raw product was chromatographed in 
hexane/ethyl acetate = 1:1. A yellowish powder was obtained in 85% yield. UV306 nm(c=1 04*380). m.p. 78-81°C. 

f) Polysiloxane grafted triazine. 

A 25 ml reaction flask was charged with 0.4 g of the triazine received above in 1 0 ml of toluene. 0.55 g of polysi- 
loxane Ae-1 51 of Wacker-Chemie GmbH, and a catalytic amount of divinyl-tetramethyl disiloxane platinum complex 
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under inert atmosphere. The reaction mixture was heated to 100°C. for four days, washed with water/methanoi - 
1 :10, concentrated and chromatographed in hexane ethyl acetate =7:3. 0.9 g of yellowish liquid was isolated, which 
is freely miscible with C6tiol LC or Crodamol DA. UV 306 nm (E=524). 

5 Example 16: 

Preparation of a Q/W sunscreen lotion UV-B and UV-A: 

[0065] Broad spectrum sunscreen lotion containing 2% of a compound of Ex. 1 . 

10 





Recipe: % 


compound 


INCI name 


15 


Part A: 




2% 


PARSOL MCX 


Octyl methoxycinnamate 




2% 


Product of Example 1 






3% 


PARSOL 1789 


4-tert.Butyl-4'methoxydibenzoyl methane 


20 


12% 


CETIOL LC 


Coco-caprylate/caprate 




4% 


DERMOL 185 


Isostearyl neopentanoate 




0.25% 




Diethylenegiycolmonostearate 


25 


1% 




Cetylalcohol 




0.25% 


MPOB/PPOB 


Methyl-propylparabene 




0.1% 


EDETA BD 


EDTA-disodium salt 


30 


1% 


AMPHISOL DEA (Giv.) 


Diethanolamine cetylphosphate 


Part B: 




20% 


PERMULENE TR-1 (+%) 


Acrylate C 10 -C3o Alkylacrylate-cross polymer 




46.6% 




water deion. 


35 


5% 




1,2-Propanediol , 




0.8% 




Potassium hydroxide (10%) 



[0066] Part A was heated in a reactor to 85°C. Part B was slowly added within 1 0 min., followed by addition of KOH, 
40 cooling and degassing of the emulsion. 

Claims 

1 . Compounds of the general formula I, 

45 



55 
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O 




H H 



wherein 

W 1 , W 2 and W 3 each independently signifies CyC^o alty' or a group SpSil; 
X 1 , X 2 and X 3 each independently signifies O or NH; 
Sp signifies a spacer group; 

Sil signifies a silane, an oligosiloxane or a polysiloxane moiety; with the proviso that at least one of 

W\W 2 and W 3 signifies SpSil. 

Compounds according to claim 1 , 

O 




wherein 

X signifies O or NH; 

Sp* signifies a straight-chain or branched saturated or single or multiple unsaturated hydrocarbon group of 3 
to 12 carbon atoms; 

Sil- signifies the group SiR 1 R 2 R 3 , wherein R 1 , R 2 and R 3 each independently signify C 1 -C G -alkyl, C r C 6 - 
alkoxy or phenyl; or an oligosiloxane of the formula -SiMe m (OSiMe3) n , wherein Me is methyl and m is 0, 1 
or 2, n is 1 , 2 or 3 and m+n are 3; or an oligosiloxane of the formulae A, A' and B 
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Me 



Me-Si— O — Si— O-S 



Me 



Me 

5i — C 



Me 



Me 



Me 
u 



Me 



Mef-Si— CH-Si 
Me 



Me Me 
I I 
3i— 0 — Si-Me 



Me 



A 1 



Me 

6-4sh> 

Me 



Me 

-Si-O— Si-Me 
I Me 



B 



wherein Me is methyl and u is 0 to 6. 

3. Compounds according to claim 1 , wherein W 1 , W 2 and W 3 signify SpSil, or W 1 and W 2 signify -C^ alkyl and W 3 
signifies SpSil. 

4. Compounds according to claim 1 or 3, wherein X 1 , X 2 and X 3 signify oxygen or X 1 and X 2 signify oxygen and X 3 
signifies NH. 

5. Compounds according to any one of claims 1 . 3 or 4, wherein the spacer is a C 3 -C 12 divalent alkyl or alkylene chain 
optionally with one or several carbon atoms being replaced by oxygen atoms. 

6. Compounds according to claim 5, wherein the spacer group signifies - (CH^-. -(CH^-. -(CH^s-, -(CH)(CH 3 )- 
(CH2)-, -(CH 2 ) 2 -CH=CH-. -C(=CH 2 )-CH r> -C(=CH 2 )-(CH 2 )2-0-(CH 2 )4-. (CH 2 ) 4 -0-(CH2)2-. 

7. Compounds according to any one of claims 1 to 5. wherein the spacer group signifies 3-propylene, 2-propyiene, 2- 
propen-2-ylene, 2-propen-3-ylene, 2-methyl-3-propylene. 2-methyl-3-propenytene, 3-butyiene, 4-butylene, 3-but-3- 
enylene, 4-but-3-enylene. 4-pentylene. 5-pentylene, 4-pent-4-enyiene, 5-perrt-4-enylene, 4- or 5-(3-methyI)penta- 
2,4-dienylene, 6-hexyIene, 12-dodecytene or 1 1-dodecen-1 1 -ylene. 

8. Compounds according to any one of claims 1 -7, wherein the silane-moiety signifies a group SiR 1 R 2 R 3 . wherein R 1 . 
R 2 and R 3 each independently signify C r C 6 alkyl, C r C 6 alkoxy or phenyl. 

a Compounds according to claim 8. wherein the silane- moiety signifies -Si(CH 2 -CH3) 3 - or -Si(CH 2 -CH 2 -CH 3 ) 3 . 

1 0. Compounds according to any one of claims 1 , 3 to 6. wherein the oligosiloxane signifies a group of the general for- 
mula SiR 10 m (OSiR 10 3 ) n with m » 0. 1 or 2; n = 3 t 2 or 1 and m+n = 3; or a group of the general formula Ha, lla* or lib . 
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wherein 

A signifies a bond to the spacer; 
R 10 signifies C r C 6 alkyl or phenyl; 
r signifies 1 to 9. preferably 1 to 3. 

1 1 . Compounds according to any one of claims 1 , 3 to 6, wherein the polysiloxane moiety signifies a group of the gen- 
eral formula Ilia or 1 1 lb, 

ilia 

R ,, -SiH-o4i-l r |-0-Si-]-0-Si-R n Mb 

wherein 

A is a bond to the spacer; 

R 1 1 signifies C r C 6 alkyl or phenyl; 

s has a value of from 4 to 250, preferably 5 to 1 50; 

t has a value of from 5 to 250, preferably 5 to 1 50. more preferably a statistical mean of about 60; 
q has a value of from 1 to 30. preferably 2 to 10, more preferably a statistical mean of about 4. 

12. Compounds according to claim 10 or 11, wherein R 10 and R 11 signify C r C 6 alkyl, more preferably C-|-C 4 alkyl, 
most preferably methyl. 
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13. Compounds according to claim 1, namely 

2,4,6-tri-anilino-p-{carbo-4 , -(l ,1 ,3.3.3-pentamethy1disiloxanyl)-1 '-butyloxy}-1 ,3,5-triazine, 
2,4,6-tri-anilino-p-{carbo-4 , -(1 , 1 ,1 ,3,5,5,5-heptamethyl trisiloxany!)-r-butyl-oxy}-1 ,3,5-triazine, 
2,4 ( 6-tri-anilino-p-{carbo-2'-methyl-3'-(1 ,1 ,3,3.3-pentamethyl disiloxanyl)-1 '-propyloxy}-1 ,3,5-triazine, 
2,4,6-tri-anilino-p-{carbo-5'-(1 ,1 ,3,3,3-pentamethyl disiloxanyl)-1 '-pentyioxy}-1 ,3,5-triazine, 
2,4,6-tri-anilino-p-{cafbo-3'-{1 ,1 ,3,3,3-pentamethyl disi!oxanyl)-1 -propyfoxy}-1 ,3.5-triaztne, 
2,4 t 6-tri-aniiino-p-{carbo-4'-(triethly si!yl)-1 '-bul-3-enyloxy}-1 ,3,5-triazine and 
2,4.6-tri-anilino-p-{carbo-4'-(triethyi silyl)-1 '-butyloxy}-1 ,3,5-triazine. 

14. Compounds according to claim 1, namely 

2,4,6-tri-anilino-p-{carbo-7 , -(triethyl silyl)-4'-6xa-heptyloxy}-1 ,3,5-triazine, 
2,4.6-tri-anilino-p-{carbo-7 , -(1 ,1 ,3,3,3-pentarhethyl disilaxanylH*-oxa-heptylaxy}-1 ,3,5-triazine, 
2,4KJi-anilino-p-(»rbo-{2 , -ethyt-hexylo(xy)-6-anilino-p4cait>o-T-(1 ,1 ,3,3,3-pentamethyl disiloxanyt)-4'-oxa-hep- 
tyloxy}-1 ,3,5-triazine, 

2,4-di-anilino-p-caito-(2 , -etrry!-he^ trisiloxanyI)-4**oxa- 
heptyloxy}-1 ,3,5-triazine, 

2,4-di-anilinoi5-cartx>-(2'-ethyl-hexyloxy)-6-aaHno{N-(-2 , -(1 , 1 ( 1 ^.S.S.S-heptamethyltrisilaxanylJ-allyO-p-benza- 
midylj-1 ,3,5-triazine, or 

a polysiloxane which corresponds in its statistical mean to the following formula: 




15. A lightscreening composition containing one or more compounds of any one of claims 1 to 14 in an amount from 
0.1 to 20% by weight with respect to the composition, optionally further containing known UV-A or UV-B filters. 

1 6. A process for the manufacture of the compounds of formula I according to claim 1 , which process comprises 

a) reacting a hydrosilane, an oligohydrosiloxane or a polyhydrosiloxane compound of the formula Sil-H, 
wherein Sil is as defined in claim 1, with a compound Sp"XH, wherein X is O or NH and Sp" has the same 
meaning as Sp except that it has one degree of unsaturation more than Sp at a temperature in the range of 0° 
to 200°C. preferably 40° to 1 10°C. in the presence of a metal catalyst, obtaining a compound of the formula 
SilSpXH, 

b) reacting SilSpXH, the product of step a), with 4-aminobenzoic acid C r C 6 alkyl ester at a temperature in the 
range of 50° to 250°C in the presence of a basic-, acidic.- or a Lewis acid-catalyst obtaining a compound of 
the formula A 
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wherein X is O or NH ( and Sp and Sil are as defined in claim 1 , 

c-1) treating cyanuric acid chloride with a compound of the formula A at a temperature in the range of 20° to 
280°C, preferably of 50° to 150°C without or with an appropriate solvent, obtaining a compound of the formula 
I wherein W 1 , W 2 and W 3 signify a group SpSil> or 

c-2) treating cyanuric acid chloride either at first with 4- aminobenzotc acid (VC20 alkyl ester at a temperature 
in the range of 0° to 40°C, and then with a compound of the formula A above at a temperature in the range of 
20° to 280°C, or treating cyanuric acid chloride at first with a compound of the formula A above at a tempera- 
ture in the range of 0° to 40°C and then with 4-aminobenzoic C r C2o alkyl ester at a temperature in the range 
of 20° to 280°C, obtaining a compound of the formula I wherein one or two of the groups W 1 , W 2 and W 3 signify 
C1-C20 a, M anci * ne remaining groups of W 1 , W 2 and W 3 signify SpSil. 

1 7. The use of compounds of any one of claims 1 to 1 4 for the preparation of a light screening composition, especially 
for the preparation of a cosmetic composition useful for protecting human skin from sunlight radiation. 
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